Introduction
Products introduced to the market by companies in the 21st century can be called the "R&D generation". Research, development of technology and products are an element of competitive edge and building the competences of companies. Stronger interest in R&D products supports strategies focused on relation marketing. However, introducing R&D technologies and products by a company requires high spending on research and scientific infrastructure and building specialist competences in a particular area of science and research. One of the options for companies may be to start cooperation with research and scientific organizations in order to jointly conduct research works or use ready results of research in practice. At the same time scientific and research organizations are not isolated entities and the results of research works should find application in the industry or the didactic process of scientific centres.
In other case, it is hard to find justification for financing the above-mentioned projects.
The article titled "Cooperation of scientific centres and companies on implementation of research results" covers three theoretical issues and a case study showing a scheme of cooperation of a university and a company from the SME sector. In the first part a theoretical outline of cooperation of research and scientific centres with companies is presented. Cooperation of science and industry is explained by the analysis of three foundations: technology, economy and management. The second part points to determinants shaping the science-industry relations based on triple helix and Austin Technopolis models.
Another issue presented in the article are push and pull strategies in science -industry relations. Theoretical deliberations end with a case study concerning the cooperation of scientists with entrepreneurs -on the basis of the operation of UL Incubator.
Cooperation of scientific and research centres with companies -theoretical outline
Financing research and scientific activities, research and development works or implementation in companies undoubtedly contributes to cooperation of various organizations. The cooperation of scientists and entrepreneurs has also become an important element in regional innovation strategies Scientific and R&D cooperation of companies and scientific and R&D organizations may be established by gaining intellectual property rights and boosting technological capacity and as a result a company's competitiveness on the market 5 . Market research has revealed a trend that more and more often it's not companies themselves that are the sources of innovations, but rather non-business entities, for example academic circles. However, these entities, in order to disseminate innovation have to establish cooperation with the business environment, including companies 6 . The cooperation of companies and research and development organizations should generate such steps like purchasing licenses (granting), patents, research results and financing a part of the costs generated by those who develop technological projects 7 .
The compensatory role of partnership is very important with regard to the borne costs. Markowski 8 makes an analysis of supporting and hampering factors at the meeting point of science and business in Poland. cooperated closely with the market or a company that could implement the solutions they were developing. Key technical attributes of an invention can be ascribed to purchasing qualities that could stimulate sales.
A challenge for every scientist is to convince entrepreneurs that they should invest in production The cooperation of science and industry in the area of conducting, developing and implementing scientific research results is the foundation of industrial applications. Implementation is also the result of accumulation of knowledge through learning about each other's needs (scientist, entrepreneur). Using knowledge in the industry has to be based on economic foundations, but its development has to achieve certain foundations of knowledge 11 . Research results, technologies and new products can be introduced by businessmen to the market, as soon as they meet the requirements of buyers and bring income.
Cooperation between companies and scientists (scientific and R&D organizations) should be based on three foundations:
• technology,
• economy,
The first foundation to a great extent determines whether scientists achieve a high level of inno- According to trends observed around the world, new technologies are most often the effect of scientific research aimed at acquiring new knowledge. Application doesn't have to be the basic goal, but it can be just a secondary goal. The nature of academic technologies covers solutions at the very early stage of the life cycle of a technology or a product. They are often completely detached from the market and they pay little or no attention to the competitive edge that a company has to achieve thanks to implementation of research results 12 . The results of research achieved in R&D centres are adapted to the needs of entrepreneurs to a much greater extent. However, this doesn't fully satisfy the requirements of the target market.
It is often hard to identify the possible industrial application of the results of research and development works. This is because the results of research and development works are often at the early stage of the learning curve of a particular organization. The assessment of the economic value of a technology and the market brings preliminary information about the added value that can be perceived by the buyers of research results. Information from the market makes it possible to prepare further activities which reveal the strategy of technology transfer and instruments for research result management.
The next stage involves testing a prototype, which confirms the efficiency of a technology outside the laboratory. Implementing and applying research results in the market requires searching for sources of competences for scientists and entrepreneurs 13 . On this basis only the cooperation of businessmen and research and scientific centres can help achieve scientific, R&D and business goals.
Shaping the relations between science and industry
In • building relations by raising the significance of scientific research and limiting single operations associated with sales of research results;
• developing didactic mission through the development of technology and research in the company sector;
• working out mechanisms encouraging scientists and students to develop entrepreneurship; • transfer of research results from a scientific centre to the industry with participation of both students and scientists;
• communication of scientific centres with entrepreneurs, explaining the non-commercial goals of a university or R&D institution;
• management of the transfer of technology and research results by professional commercialization managers;
• development of a clear system of assessment of success of a transaction of purchase of knowledge, granting a license or other form of transfer of intellectual property rights from a scientific centre to companies;
• support from other public institutions for all activities between industry and scientific centres aimed at commercialization of knowledge and technology;
• including scientific, as well as research and development organizations to clusters of companies. The industry, recognizing a chance for development, may join research projects. Additionally, support groups may emerge. Their purpose would be to create conditions for the economic development of various entities, the transfer of knowledge and technology from research and scientific centres to the industry.
Among these groups there are, above all: science and technology parks, technological incubators, technology transfer centres, industrial chambers, business groups, associations of entrepreneurs, associations of inventors and foundations for education and entrepreneurship 16 .
Relations between science and industry cannot be limited solely to financial and material investments 17 . Guliński 18 points out that it is necessary to take a broader look at entrepreneurship involving scientific centres. Academic entrepreneurship means innovative, creative attitudes, which have to be formed by managing scientific centres in a professional way. of research results, to take the risk of implementation on the market and investing own financial assets into the development of a technology or a product in a newly formed company.
Many authors of research projects show interesting research results, but only some of them can be used in companies. This is the effect of lack of market potential for research projects, lack of the ability to transform technical parameters into benefits on the target market and aversion to taking risk.
The above-mentioned elements determine active culture of conducting research aimed at implementations. Additionally, the unwillingness to take risk may hamper or make it impossible to take actions and go ahead of the predicted changes on the market 20 . Every good scientific project has to be turned into signals of value of technology or product comprehensible for the final user. Very often, creators of technology don't present their new technology in a way comprehensible for entrepreneurs interested in scientific and research cooperation. As a result, the effects of research remain in scientific centres and "don't leave the laboratory". questions, is active approach to looking for a partner from the industry:
• Does a scientific and research organization have the skills to transfer knowledge into a future product or service?
• Can the achieved results of research constitute added value for a company, following implementation?
• Can the cooperation between an entrepreneur and scientists be based on the existing infrastructure?
• Can a scientific-research organization support strategic activities of entrepreneurs?
• Does the personnel of a scientific and research centre have the competences necessary to provide a company with technology and knowledge?
• Are the expectations of entrepreneurs convergent with the expectations of a research and scientific organization?
• Has a scientific and research organization identified main factors of competitiveness of a company?
Yuval, pointing to key factors in managing applied research, emphasizes the significance of integration of ideas of scientific research with future target markets of potential recipients of the results of research and scientific works 22 . • pushing a technology and a product;
• pushing a technology and pulling of a product by the market;
• pulling of a technology and a product by the market;
• pulling a technology and pushing a product.
The strategy of pushing a technology and a product comes from the domination of scientific and R&D ledge from a research and scientific centre is also an important stimulus for cooperation. Entrepreneurs, through cooperation with scientific partners want to reduce the risks of activities and raise the competitiveness of products.
The stages of initiating cooperation between a university and a company for the strategy of pulling a technology or a product are shown on picture 3. 
Analysis of research resources and competences of faculties of the University of Łódź
It turned out that the analysis of resources and competences of the faculties of the University of Łódź was a very hard task due to the fact that the database of knowledge and competences of the Universi- 
Research works
Scientific works concerning the creation of a colloid of nanosilver, according to specifications required by Hipovet, were divided into four stages: creating a colloid of silver for anti-bacterial purposes, specifying the characteristics in water solution, the measurement of optical density for antibacterial tests and conducting antibacterial tests. Nanoparticles of silver display strong antibacterial and fungicidal effect.
The efficiency depends on many internal factors (eg. the size of nanoparticles) and external factors 
Production of test material
Positive results of research encouraged Hipovet to make the decision to order additional test material. In the following stage CTT negotiated the conditions of a contract between the University of Łódź and Hipovet for the preparation of material for testing the efficiency of nanosilver in two products.
The Department of Chemical Technology prepared nanosilver test material to be used in Hipovet's products: "Maść na grudę" and "Balsam na otarcia". Tests were successful, both "Balsam na otarcia" and "Maść na grudę" displayed antibacterial properties with regard to all investigated strains of bacteria.
Defining the mode of protection of intellectual property rights
Protection of intellectual property rights is essential for introducing new R&D products. It was possible to apply for patent protection of the produced nanosilver material. The new material satisfied all three requirements for patent registration: the concept for creating nanosilver was new, the inventive level was high and the invention was designed for industrial application.
Applying for patent protection should also be based on three additional factors: having financial assets necessary to protect and exercise rights derived from the achieved protection and acceptable costs of activities protecting intellectual property. The analysis of the second factor brought worries whether it would be possible to exercise the patent and in particular, whether the competition would be able to bypass the patent. It was very likely that the competition could resort to a strategy mimicking Hipovet's new products. The competition could order research works in order to recognize the composition of Hipovet's products and nanomaterial and later modify its new products so that they don't infringe 
Granting licenses to academic companies
Granting a license to a so-called spin-off company 27 called also an academic company, in case of introducing intellectual property created at a university to a company in order to launch the production of a material was one the most desirable solutions. To a large extent this resulted from the fact that the license could be based on academic know-how. The creators and those who carried out the research had the biggest knowledge about the technology of production of nanosilver. Even though it is possible to clearly describe the technological process, in know-how there is always an intangible element, which is the effect of skills acquired over years of work on a particular technology. For this reason establishing an academic company was very attractive in terms of development of the technology. However, it was also necessary to consider business factors focusing on the management of the company. In the process of company (in case of the planned spin-off company it was supposed to be a limited liability company) has a more complicated structure and higher operating costs than partnerships, only such entity is suitable for acquiring shares in exchange for contribution or the so-called venture capital. to having property rights to know-how means higher investment risk. It was concluded that if the buy -out was supposed to take place sooner than in three years from the moment the license is granted, the value of the buyout would be negotiated again. In case of the entry of a capital investor in a period of 4 to 10 years from the moment a license agreement is signed, the value of the license buyout would be calculated as an accumulated value of proportional payments of the additional, unrealized remuneration of the University calculated based on the income of the company for 3 years preceding the year in which a declaration on buyout was made. After ten years the licensee can buy the right to use know-how for 10% of revenues of the last year when the license was valid.
The first three years of the functioning of a new technology company are essential. It was possible to presume that in this period the research and development idea would attract investors from the group of angels of business. On the other hand it is hard to predict the income of the company in its first years of operation due to the necessity to probe markets, test new products and build up the company's portfolio.
For this reason, the value of know-how (buyout) could be very low and grow dramatically in the following years. Especially following the buyout of shares and the entry of a capital investor. In the first years the business concept requires preparing a strategy of action aimed at raising the potential of the market.
The chances of the company to find an investor from the group of angels of business increase as soon as the idea for the company's operation on the market is validated by the market. The above considerations led to the conclusion that it made no sense to attempt to evaluate the method of license buyout before three years have passed. It was concluded that the right solution (not burdened with high risk of underestimation -from the point of view of the University) was to buy out the license after the third year of the contract based on the accumulated value of proportional payments of unrealized remuneration.
Analysis of cooperation
The process of transfer of technology from the University of Łódź to Hipovet took place in eight stages.
In the first stage the analysis of the needs of the company and the obstacles for transfer, was carried out.
In the second stage analytical works were continued, but also with regard to the University's offer of tech- to a large extent on applying research results in economic practice. This is why it is necessary to look for areas of cooperation already at early stages of research projects. The sooner a scientist establishes relations with an entrepreneur, the greater the justification for further works on a research and scientific project.
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